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This paper presents a new topology optimization method for minimuin mean temperature prob-
lem using the level set method and the Finite Element Method (FEM). First， an optimization 
problem is formulated based on the concept of the phase field method and level set model. Based 
on the formulation町ldthe level set method， a new level set-based七opologyoptimization algか
rithm is constructed that employs the FEM when solving the equilibrium equations and updating 
the level set function. In addition， adesign example is provided to confirm the usefulness of七he
proposed topology optimization method. 









































































図-1Fixed design domain D and level set function 。
す構造最適化問題を次式で定義する.
i3f F(0(ゆ))= I f(x)dO (2) 
Jfl 

























ザ F(O(ゆ)，ct) = 10f(x)dO + [ ~T 1 ¥lct 12 dO 
Jfl JD 
(4) 
























iJ?f F(O(ゆ))= -(~α(Ut ， Ut) -l(向)I (6) φ \2~-\~-~'~-~1 -\~-.'J 
subject to α(Ut， Vt) = l(Ut) (7) 
for 'VVt E U Ut E Ut 
C(O(ゆ))三o (8) 
ここで，上式中の各表記は次式で定義される.
α(匂t，Vt) = I ¥lUtκマVtdO (9) 
Jfl(φ) 
l(叫)= I q叫df+I Q叫dO
Jrq JD 
+ I h(Ut一九mb)Vtdf (10) 
Jrh(φ) 






















































I qVtdf + I QVtdO 
Jrq JD 












す.固定設計領域は1x 10-2m x 1 x 10-2mの正方形領
Fixed de~ign domain D 
lxl0・2m
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Initial configuration Step 5 Step 10 
(a) Case 1 
Step 30 Optimal configuration 
Initial configuration Step 5 Step 10 
(b) Case 2 
Step 30 Optimal configuration 
Initial configuration Step 5 Step 10 
(c) Case 3 
Step 30 Optimal configuration 
図-3 Configuration of the design problem 1: (a) Initial configuration lacking a holej (b) Initial configu・
ration with four holesj (c) Initial configuration with a large number of holes. 
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